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(57) [SMI MKE*> 

[HUB] Lfc, *ir^H:»ff*ri«»kLfc 

«»4|*ODRAMtll«t5. 

tit, a«$ns!7- K«jw« i:t. ^tn^-^w 
try h^^sgg^tus-fev-^r v'T^sttflssn, ffi 
Scot's/ h i^egg y ^ 7 y y li^gfttt 



I 8- 




3? 



3§ 



L a, 



J* 



T 7 




X 

fiUtami^^maot'y h^&45f 1 <DY+y 
£ 0>>£3g4fc«<7> i *j-co p< * y -t nsf 

k«o*i^»lt, la*?*— ^ 
mum i F8mto^-rM*v>9— Kiwusn 

%2<r»£y h*#jP&tt£IKtt£*i. 1ftUmi<r>-t>* 

^y ft-^^/H:I^^5:^»fi:t £*-e 
y ehj&o 

[m*«2] it^iKss^T, 

MIS l *J-gd*^ y tyKcftiitnsti^T-^lc^ 
ffi£> ffJiB^y — s^i^</uj: «9{£^Sf2 oSffit 8 * 
[N*«3] Hr#3ji2fc*3^t\ 
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^ir^^m^-rs^^y®^ 

i<? mis»2o-fer^^r>'^ , ww:, sfifia^^-y -fe^r u>r<o 
[0001] 

^^rtBtic't-^y-Y^^ y?R AM (DRAM) fcHL, 

l^tSo *W*0»"t fc tt, a>ri>£DR AM&, y-f>-fe 
[0 0 0 2] 

DRAMI1 lO^aR^y^^ 
*^r^s/^) *y "fer^SrttS^St^^y 

[0 0 0 3 ] a^DRAMtt, 3«Sn*:!7 — K»Sr 
[0 0 0 4 ] gp"^, «©DRAMI^, 7*— # 1 , 0 & 

«9ta^-r6 0 fir, *<Dt)tm&—i?<Dt:*y bm<Dm± 

[0 0 0 5 ] B9I4, «<7)DRAMOMir^S 0 
^ y ir/UT Ix^MC AOfMilUiC, irV-^r^ 

©£;h,£o ^^ey-tr/ur KMC Arttcii, g^co^- 

0. /BLOXt/BLl, /BLli^ffifi^tt, **Lb^JS*ffi:B 

y"fe/UMC00~3ft«iafi$ixS. IfyHftWBLO, /BLOtt 
-feV^T >-^yci 5/^S/A0«J{C^Sg^tu, VybtiLmi 
50 U /BLifi-feTV^r S>*S/Al<WK«jffi$;h,a o 
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[0 0 0 6 ] -fcv^r y^p y?S/Alft\Z\t, t'^h 
ft Vy^^VY— V— hBLTl, /BLT1£ , yi/ft-v^ 

BLT2, /BLT2tt, Lfr^P< ^- y t;l/7 U ^ ft 

[0 0 0 7] |9^«^DRAMm5^fctlli 

mt, *<&ii ^y ^-^mp^c&^t, >r 

a^Xfi^EQ^^ffittfbfcJ: 0 fcfs> h»»BLl, /BL1 

a*:/y ^-y — ^u^/uvBL^^y ft-^^^c -co 
:/y i^</uwt, h u-</u{goo^>/umffiR 

T^Sl^nSi:, y i?/UMC21, MC20(JO h 

#igi§U ir/uaEJCJ&CT tfy hftBLl, BL0<7>®>(£# 

T, t:'^ h^BLl^/BLlco@EE^^fcb^ti, Ir^r 
V^SAIMJ; 9 tf<y hft#BLK /BH^ma^mEEVii^fc 

ftDB, /DB^R^fciJ^nSo 
[0 0 0 8] V- Vmvl&tLlbTft*) , 

^ttfct'y h^&>dM^y-1r/UMC2lft^^^^tur^ 

[0 0 0 9] JifSCOil 9 , I^^DRAMtll ^ 

1, 0^ 1 o(D^ y ir/Kctait^n, ^<so^ y -tyu 

[0 0 10] ti>frZM&<Dtz#>, »DRAMT*I« 

*fr*j#w&5 0 #J*J;£, Ht^/u&fet&Lfc^y-t? 

t>, I/77 J: tiff^M^^ 

ttJtfBJtteftS^fc-efcS. ^go&. »DRAMf 
[0011] ^^ODRAMt'li, H U"</U{i!]0 

^^^^<7>BBffl[«ffi6l±»<"fSci: drains, hi^ 
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tttili, _h«BUfca& try h*«4fcSr+»lc:Ji#S-e:S 
[0 0 12] ft^DRAMT^, ^^fcbb®jf^ 

[0 0 13] ±lHoo J: 5fc«S<z>i«^y 7 s^^ftfE 
*S:JB^r^s. dramii »tt;&ax£Ml?0>*l#i£ J: 

M, $:fe<D DRAMI1 JH#«A «T» X. Z t ttfl^ii < 
[0014] 

L J: 5 £i-*KJB] JblSOH® 
D R AMt LT, l^J-O^^-y -fe/KcffiM-r — ^«ria« 

^7V7'T«t^7^y-t/UDRAM^il^^ixT^ 
60 Wx.«, 4#^B^5 4-2 8 2 5 2f (ISSWfP^M 
1 5 0 2 3 3 4) , &ffl&S5 5- 1 5 7 1 9 4f, t&ffi 
^6 1 -3 4 7 9 0^, &ffi¥8 - 2 2 2 7 0 6^ 
Ift^5 6 6 1 6 7 8) |:2o^^^ytyUflo^T 

[0 0 15] L^Ufe^b, mfe^5fefTatf5{Ctt, m 
{C l ocOt"— 135^(0^^- y -fe/HclatftUT, tfy h 

y Y R AMT'li, &fr\Z±>'X7:s7<D®jrE-*--is 
V 7 Is y is*. -9-4? &&&&&&& < 

^—is>><oi&Tte£<amm&&£tiT^2> t > 
40 [0 0 16] *:rT% *«S©B«I4, iStA^>^ 
< LtJrffiMil^D R AM^ilftf 5 C <i: l^fe^o 
[0 0 1 7 ] 5E(C1, *«WOS'Jo'BW«:, y^U^v^zr 

[0018] 

7*— ^r-i^fo^^-y iryu{ctsigL, ^coi^o^^-y 
•tr/u^, 7- F&<nmiR\zi&&VT&m<Di'>>xTis7 t 
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iMOt^hii:i*o»7-K^i^Mi^, l*f 
O^y i^I7- KH^tR-fS^ 

zmmn&mmxmA-fz&Q , K*BiM**<ft 

[0019] MM, *«BTI4, mi Of 5/ 

xhvm&mjj*mmxzz>h&\z., ^y^*-^^ 

[0020] ±f2ogfft£ig/£-f 5/cae>lc, #3S^O£iJ 

T\ Jil#{ClB©^tlfcmi , f 2, 13, 1 4(Dt^h 

i^o^^y-fer^M^^^n^mi^!7- k^«^, ttj 

t;u7 u^coftn^aiiiciag^H, fttjfam2 0 fc'y hgii^j- 
Etc, 10^17- K«^»»icjS«:U 
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e 

» $ nr fttjfsm 2 ^fyF i^/u 
*nrjw»E*2oify h«»d«is?ffljcwtt*ix, una* 

l coir r v^»*#ISttfclM» S Kt MEff lot* 
[0 0 2 1 ] ±1BO««^*3^r. J: 0 ff* Ui^*«S« 

-era, SEt-, miatry h^Sr^y ft-^^/Mcy 
y<? y ^+~^s^y^*-^®&*=tU 

y Ix^/uj; 9 i&^m 2 (DMfrXhZ Z £ £rf#t£ 

[0 0 2 2] JE«v#* L^MfcMtfWt, _hl5lc*3^T\ 

*5<tswrsamio«ffi^ffiiary U"</uj: o(s 

[0 0 2 3"] SEfc:#S bl/^UffifiTijTIi, _LISIC*3^T\ 

i» mtB-fe v^r ^ns, fttfta tr ^ MBMto— \y-</u 

[0 0 2 4 ] Ll>HJfi0iJt?(i, ±|2{C*5VNT , 

[0 0 2 5] 

ISO^ttCfilSrRW'fS- L3a»L*A«b\ ib>i)>ZmM<nM 
[0 0 2 6 ] Hi 112, ^IS^jiWc^tS^^yiil 

So M^^-YV-t/UDRAMT*^, ^ j eyt^7t/-f 
wt ? ^|i:!7-FS, R^n^oSf^ffigo^^ey 

[0 0 2 7 )11, -f yt;UD R AM^0)d:I^ 

^yt^ty7 7^i:g«j^itv h«*ftcra 
5d? (feffiOo) ir^^r y^o ix^S/AOM, 
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[0028] iicaoT, ^mm<omwtm<r>y^^-^ 

ADRAM^iaSrRHtSo ^^ijWk^MCA 
(CIS, 6*<D[7 — K^WL0~WL5£ , 8 *<7> f y h illBL 
0, /BL0—BL3, /BL3£ tf* 5 „ tT y h igf^BLO, / 
BL0I3, £zM<D-t ^XTls^^u y^S/AOlNKlttttd 
ft, hSmi, /BLlte, *f{I!l<7>ir V^TV^n 
y*S/Al«f£**S£ft, JEfc, try h«^BL2, /BL2 

y h$UtfBL3, /BL3I3:, tilOt^T^D j/^S/A 

[0 0 2 9 1 !7— K^WL0^31tR£ft£ lj#C7)p<^- 
yir/UMCOO, /MCOOGOir/U h 7V^^^^^ilb, *€:ft 

ir/UMCIO, /MClOO-fcrA- h 7 Vv^^^^^il U ^ftio 
<Z>*/U*^</^*a*fcfy higfUttBLO, /BLOfcS^ft 
5„ !7- K**WL2#S*K£ftS£, l^^^y 

-tr^MC21, /MC21<7}i?/P h 7 ^^^tf^ilU ^rftb 
Ot/^t^^^fj/ M***BL1, /BLlfclBMSSft 
£ a fl«lC!7- K*RWL3;WSft£ft££, 1 
1?/UMC3U /MC310)-fer/U h 9 * #2SiI U ^ft<b 

P*^-y-t?;HC4(K /MC40^fcfiMC50, /MC50^, ^ft-^ft 
t"y MMtBLO, /BL0K^£ft5 o 
[0 0 3 0] €-1 #0 ir/UMCOO, /MCOO , MC10, 

/MCiO, MC21, /MC21, MC31, /MC3U MC40, /MC40, 

RtfMcso, /Mcsott, *rft*r*fti fy ho^-^^riats 

SftS»*tt, Wl:Ll/^^i2»Sn5. iS?£>fBtt 
x — ^ooil-^te, 1 ^ 9 t;KD-^{c L 

1Bft£*u fi^Hi/-<;^f5i$ti5o tit, IK 

tt&LT, a IK try H»»o«ffi«c»r*^«ffa6^«^ 
•t-60 r<50«£E^#, 9;|&ffi£ft, tr 

[0 0 3 1 ] Hi Ktt, K»*:«ttt-6 !7- K» 

ty^ryy^o y ^s/ai, s/A3co(siss^^^ti^^, 

£.m<n± y *S/A0. S/A2fcia«tf>[51!»« 
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W\ r>r v u~>s vfS-g-isonci: Q9Ki % ^igfcffl 
89$n-S feTy hSl h7^7r- hBLTl, /BLT1 
Nff^h7>^^Nl, N2, N3^^/i5 

4, N5, N6WPft^h7y^^P7, P 
8, P SfrhteZ-t^XT V^SE&SAl^, N^**^ 
h7>^^N10, Nll/5>b/i537Ay-hCL 
SU<7> fc'y hl& h7^7r- hBLT2, /BLT2 
£a*Kttfcft3o 
10 [0032] ?y sMa*p r 1 is, ^yft- ^ 
fa#Tr&><5 ^ v rf Xfi#EQl2*H ^/HctSC £ M 

h7^^Nl, N 2 {CJ: (9 tTy hlSUttBLU /BL12: 
^ — ^EEVBLKl^y ft^^t^o -feV 
^^(nlSSSAlT 5 ^, h7^^N4i^7V Km 
ftVsstC, h P 9ri*H l"<;UW<n'tesi'M&*V 

SAE12^.U ? /SAE12^, ttlf tlH U^/^t^L U-<yU(C 

7^y- hCLGteigtigU tryhj(l»BLl, /BLlt^—^ 

[0033] H2te, *HIrofM(:fctt57>fyt 

S tt H2 (A) a««*WL|M, H2 (B) 

Vii/2, -t It, !7— KlftWL^W»^^<^^#JE* 

[0 0 3 4 ] H2 (A) JC^^ttSil^, R^fflLB'ff 
T 5 ^, t*y h^^fBL, /BL^^y ^-Y— S^U^/UVii/ 
2(C^y ^-V-SP*tir, ^^7^Xff -9-EQ12^L 

— vfs -§-IS02t> L i/^/H:T^ . t'y hih7V 
T — ^ — hBLT2, /BLT2^#^il(C^S 0 
^ [0 0 3 5 ] ^O^ffiT% 57— KlftWL («iJ*.tfWL2) ^ 

^^■y^^MC21, /MC21<7>-feyU h 7 > ^ ^2gii"T 

tfy hi^BLl^^y ^^-^U^/UVii/ 2 
SS^mff_h#L, t'y hi^/BLl^^y ^-f — v>U^V 

5<7 «>tt:«cj;0»KLfc«fiE^*>5. 
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[0 0 3 6 ] \fy hSfcfBLl, /BLltC«jE^^«* Lfc 

*ihu"<;k lwi:*^ ir v^ES&SAitf* 

y ^^{^O-t/umffST, /STt>H U^/U (F^^P^aiVi 
i) , (/yyKittVss) {c£Egj£;tt,So 

[0 0 3 7 ] ^^T, !7— K^WL2ri*L U"<yHcTtf ? o 
T, (restore) 2 tl^tiMx — * # 1 

ft-f§-SAE12, /SAE^^^tl-enL Ix-^/U, H^/K:$ 
tb x 3 ^ ^Xft-§-EQ12£ T-f V I v'a Vff #IS022* 

[0 0 3 8 H2 (A) t>bmh**t£a9. *s*^~* 

[0 0 3 9 ] 02 (B) fc^sna»#i&*«Mm, & 

*t\ 1 ^y-tr/u-NOU /MC2HCS&X — ^ 3ft* 

L, 7- KiSSWL^IKSi^n, -fer^^TV^SAl^S^b 

DB, /DB^*tt$nfcH^u*v^*#ii^r>'^^j:o 
r, try h«^seKtt$ttd^. H**n*a?, 

t'y hi^ttBL, /BL&U<i? /ICIEST, /STCD i^XA^S^ 

CO^, -fervor ^^gttffcff -§*SAE12, /SAE12^-en-?r* 
ixLU^K h u^/Mc 'f Xfa^§-EQ12 £ T 
y U~ v"a >*{f ^IS02^tCH l^^M^*4x, tVh 
«»3ft^y ft^*ti6. 
[0 0 4 0] 01&O ? 0 2K:;^£;h,£;iI , ? , !7— KJSWL 

*tfBLl, /BL1&U<BL3, /BL3K»lfcS*U tT y h$l*fBL 
0, /BL0&tJ<BL2, /BL2{d^^-y -feyuttSllRSnttV^ 

or, 0 1 cofcttijoo^^^r y/yn ^ ?ms/Ao* s/A2 

[0 0 4 l]foT, !7— Ki^WLO, 1, WL4, 5^altR^n 
S^tt, t'y hlSUttBLO, /BL(h BL2, /BL2 {C 1 # CO ^ 

5 e — *\ t*5> hffittBLU /BLK BL3, /BL3tf>;< ^E- y 1? 
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itZtl-T. HftMBLl, /BL1, BL3, /BL^IS:/ y ^ 

-^l/^HC«»S*LS. 7— Kl6WL2,3#:£«£;h,5 

[0 0 4 2 ] 0 3 12, ^^yt;K?)i!;-^fttt^t 
»f^R«H-C*>*. 0 3 (A) li^DRAM^fiy 
-*4»«-«r, 03 (B) tt*»JKw»««KiteWSy-< 
y t yi/D R AM(?)i y - ^ ^14$: ti/T to - r. 

5o 0 3 (A) (B) {cfi, -tn-ettH U^C/U«|(7> 

[0 0 4 3 1 03 (A) ^^$ixSai? , ^DRA 

nrir/U h 7>v>^^^2»il-r^^, tf y hgJfcj-BL, /B 
LffiCO^jE^ A VBLte, AVBL=AV*Cs/ (C s + 
Cbl) ttCZ. 

[0 0 4 4] :n}:^Lt, 03 (B) (C^^tt^il 
**lS^ttffji) >t/l/D R AMt?tt, 

[0 0 4 5] L U-</U{gy<7}-£/Uli;jEE/ST{2, ^7VFi; 

7^ KSffiVssJ: «9 t> A v/f it i^Sv^^;^ v 2 SffiTL 
40 19, t'y h^/BLOmffi^V ^y — v ; «ffiVii/2 
ntKC^fLT, H U'^/Uliyo^/U^EEST^mEEV 2 

msvii/ 2 £{&TL*:®ffiv 2 ^o^m^^j^c^m 

m^AVBLia, AVBL=AV*Cs 
/ (C s + Cbl) £/£5o 
[0 0 4 6 ] Wh. y^yt^DRAMO**!*, ^ 

l ix-K/u (/7yKIEVss) ^— J3<n**r y -tr/nctft 
5^7 »5nr^5^ ±E©i^ tt*«<ODRAMJ: «? 



li 

yisa-lbfttt* Ht^/MHO-tr/uflffia*, 0 3 (B) fc: 

l*U"</U (ffilx.tfV2) (C-fST L^^ICffoT^^^^ 
i*R**r5o #£oT, y>fyt/UDRAMI4, ii7l^ 

[0 0 4 7 ] -fe/uflffifl) y — J: D K 

MO^^CO y 7 \sy v'a.lTY^/HS, t*ODRAMj; 
5 t> 2 {£J^±<7} 3-5 fflFJ£i±(Cg < "T S r £ ^^Tffi-C*> 

So 

[0 0 4 8 ] H3(7>Kif¥«ftt35*bWfe^&a9, 
(DMm&Wz&lj zyj yt;UDRAMrii, H u~</u{go 

ofc&M, y 7 \sy ^alfcfffcfT ?M^ft6o 3&»3&» 

S«ja^-r -5 direct 0, *flcoM»«A4rtt*«J:D 
M«-f 5. Ctttt, -tr/Koy-^tetetacS 

cry ^;^RSt5i^l:J: DUST 

[0 0 4 9 ] B4I4, *SlfeO«1B«y^*5it-6SUO^>r 
l^^/^DR AM<D®jYE&]&mT*3bZ a 14 (A) 
1S*«I«)D R AM(^»*ffl LBf^^, 0 4 (B) ICte* 
K*«>*««0!XW >i?/l,DRAM(7)^W LttfM** 

[0 0 5 0 ] i3t*|j[, ^-fyt/l/DRAM^SCLl/ 

^-O^^e y -feryMc1E»LT<^£r. £*r*U/fl IT, H l"< 
yMM<o-fc,Mtffi«r* Hl/^fflOfs/ h«^/u«tn 

0 4 (a) C^JtiS J: 5 u^</u 
v P pt , tt*<, 0 4 (B) i:/7^fti5J:?«^i/^ 
Ct6 0 H U^/u(M£>-tr/u«£ESTtt. !7 — K»WL£>gBt(j 

ViiJ: 9 t>{&< 45 B 
[0 0 5 1 ] 04 (A) IOT^nt«^DRAMI4, 
hH^^y ^ + — S^U"</UVii/ 2 fr-t^XT^ 
oi/7ri^^iffil:ftS a Sot, H u-</u{g06Q-t?/u 

HU"</u(H<Dtry h^u^<yuviij: 94>#< 
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BP*>, !7 — KHoagifci^^yuVpptt, H ^-</uffl 
*>\+y M&U"</uviiJ; 9 <>safll«ffivth6Jl± (V3) 
«^u^/McR5££.JxS 0 *<z>#\ 7— K«SSEK)<D£:*!> 

[0052] *ni;#Lt, 04 (B) to^y-f vir/uD 

^Kctr^So -tote*, h u^A-ffigcoir/umflEST 

tt|0> t'^y h$lU"-<yu£ O^mfiEV 4 «\ 
[0 0 5 3 ] _hi2GD£ ?*C!7- KlMElb i^/u*r{6TS 
^/is£K> hi&< LXh, 7^/t/i/DRAM^Ij:, 

^tl5o Sot, 7-K«^)««tJe*Lt, L c/u 
ttfc£j3ftSn-5i6«ffitt, 04 (A) 

Iff «T Ifc '7^ y t/UD R AMTfco 1 1 , ' 
[0 0 5 4 ] r^ftflajfM:, !7 — K»W»U"<^*:fi 

30 /utt, H u^/u<io^t:'^ hi^mttr^Srt^mMviifc 

[ 0 0 5 5 ] B5I4, *ISftO*ftW^a3tfSH^5UO 
^-f Vt/l/D R AMWiWir^So >ir 

R^^n^o HP*>, 0 5 (A) lOTLt»^DRAM 

r-ii, KlftwLd«««ii>'<yu-c 8 *>-5#ffi«ffivpp(c!B 

MLT, 0 5 (B) {C^Lfe*Hffi0^ffi«Ti)cr>^-r > 

WRAMfii ix^u^tN-ftt^o^^e y 

^•C*>6#fiE«fiEVpp«cm-f5»0^lr^Y ^>^r% 

ty^ry^gM^n^o o*t?, 0^^^3i tsA 

[0 0 5 6] ffi*ODRAMrii, 7- K»WL«:gBtt L 

5(9 r>b, i/7ry>'^(iwt r ^ hi/BLo i^^m^ , :/y 
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^^SttibtSo SI 3 , WL — SAE wait time £ ^ 

[0 0 5 7] tixl:^LT, 7/yt;UDRAM-eij:, 
StTlC, i? ^^Stt^ft-^-SAE, /SAE&H t^/l^ 

WLOU^/l^ KMflEVssJ; h ^^isX* 

»1L, try h^BL^r^y ^-^u^/i^fci**-*!: 
[0 0 5 8] ^^{clStSSttfeT'-^SrK^tii-rfc^^ 

r£fc<, t 7 >yirSMt 5 ^ <!: 

i5 (B) tc^£*L5iI 9 , Hi/^i^t/ui 
£ESTd«, e-x h*BL£Hfc«te{wfcSi|ij|^ ir^TV 

[0 0 5 9 ] 13 (B) M^Lfc J: 5 (-> H l^-</Mll<75 
i£{6<{B;TL;fc»-g*l*, 7- K1»WL(DB»^JES#LT, 
t^o COjfr&tt, 15 (B) <7>£a<, ir^^TV^O 

[0 0 6 0] 06, 7 i3\ HI 1 <Dy 4 yir/UD R AM(D 

*ttOlc-fe/ur u->TBlock-B3fl^$*t, B7l:tt, 

El 6 tmC-tJisT U^Block-B, &W\Z± ^*T>"7n 

jft^StL-S. itot, 16, 7$:I^bt6:^{a 

^EfiStLSWritj&^Stts. (H6 co-try;* 
^KofeflBJctt, (g^L/j^BiJtD-fevur ix^Block-A^ 
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^$\l<Dir;\sT t^Block-CjftSEBSixSo o£ 9 , -fc/u 
T U->f Block-A, B^ty^7y^S/A(i-2), (i-l)£r*^T 
U -fc/UT (x^Block-B,C^-&>^r V^S/ACi), (i+l) 

• [0 0 6 1 ] Hi 3 . -fe^T Block-BI3\ 0 1 <7>i?/u 
WDt Lr^j/T^C 6 {© <7) AND ^ — h 2^ £ iaTl^ 5 0 

10 -ts^r i^>r Biock-Brt^tt, Slot's/ M8bli, mz<n 

tfy hi^BLO, S3WtV h^/BLl, S40t'j/ h ^/BL 
O^JBSicEWdtU mi, »3<Z>f s> h»BLl,/BLlJ&> 

y^7yrs/A(i), 12, S4rot's/ 

hi^BL0,/BL0d^ib^Sm2(7> V y HRfchft*, t;U7l"f 
tfXfeiWfcfcS-tf^T >^S/A(i-2), (i-DlCSMK^jh, 
60 fc'y h^BL3,BL2, /BL3,/BL2ife|^CT*&£o 

[0 0 6 2 ] t/U7 U^tD^^r U /U<D$lWib> bfi* 
JR 2 GO? — K^^WLxxOO, WLxxOl, WLxyOO. WL 

h^BL0,/BL<MC;* U t;KOf- ^ i>m& W ^ 
l^ot, feilCOirV^T >>^l¥S/A(i-2), 

ACl^, AND y — h 1 0, 1 2(C«t0 4l*^nSfT7 
KU-^/RAlir^^T U"f 3SRft#Block-A,BO»3S?pfS 
-§-{cJ: 9Bttfls3*u ^^^v^ff-^-^ 1, *2^«* 
IT^ y ^ -Y -^lilSSPRCO^Stt^ ^ "ir T >-^S/A 
(Ogtt-fbSrWJW-rSo «*.«, !7- KUffLxxOO^lR $ 
nS^^I^, fT7F>^/RAi^Hl/^|c^^ t;U7 
J6? aliR fa #Block-B t> H \"<MZ.t£: So l^ot, AND^ 

— h 1 2<75tli^^H 1/^;HC/^ D % V y 
T— ft"§-IS0(i-l)^H l"<Mzte *) , f 2Wt';y h^^f 
BLO, /BLO, BL2, /BL2 1? V ^ T > ^Sf S/A ( i -2) , (i - 1) {Z 

tem-rzo ^tt, ^y ^^-^sKPR^r^ffitt-rs^ 

Y ^ V^f§-§-<* 1 M§Lr, AND^ — h 1 6<?DfctJ*^ 

v^r ^^ws/a(i-2), (i-i)rt<7>^y ^■y-^hikpr^ 

fS# <^ 2 lZ.fc& IT, AND^" h 1 8 Otti^^H Ix-tyU 

0, /BLO, BL2, /BL2 Sr^Btcf 5 o 

[0 0 6 3] ff7K^^RAl^L^/ur^5 
<£>-C\ ^OfTT KU^RAl<i:-t/ur U^al^ff-^-Block-B 

/^O, &miR<D±/\sT U-rBlock-C^ft#t> L U 

^T^5<7)T', ANDy— h 2 20t±lAt) L 1"</U<n$. 
£tt£*), ^(D^Sk. QRV-h 2 4<nmfi&Ll"<SU£ 

tef?, @7(c^$ns*-imo^>'^r>'^ , s$s/A(i), (i+ 
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teiCj;!?, Si (DtTy h^BLl,/BLl,BL3,/BL3l^^!; 

[0064] ±.u<nm2(D9- \?mm<o^-rtii>>&miR 

y y h&m-TZo BP*b. it^t^ry 

T~&1<\ ^fc, ®2<7)t:'$/ h^MBL0,/BL0,BL2,/BL2ri* 

try hmtt<om\znm£tix^zmi<D\?y t^mmix, 

/BLl, BL3, /BL3d^ y ^ * — is l"<Mi i/2tC|&*# 2 it* 

l^o:i:i:/^ 0 ^P^-TS try h^^^coy -TX^ 

[0 0 6 5] SC, |g 1 6D!7— K^PWLxxlO, WLxxll<7> 

M*j-BL1,/BL1,BL3, /BL3(C 1 tt<0**E: V -£/KD7^— 9 & 

^7 V^fM»[sJS&SAC2{Cj; 9Stt{fc£;tx£o — *\ £{10 
<9-fer 7 V^|¥S/A(i-2), (i-1) tt^&tttttt&IKtt S 
tlZo flfcoT, f 1 try h^ittBLl,/BLl,BL3,/BL3te 
H, L l/^lCMlStLS^, 3B 2 <Z> tT y h #l*fBL0, /B 
L0,BL2,/BL2te:/ y ^-r — v> l/^K:*tStl5. t£o 

[0 0 6 6] EA±<DjMS(O«?1«0iJ^bfca "9 , ^-fV 
t/UDRAMIi, It*!/ hOr-^$r, fflir-^i:L 

y f t-^ J: 5 tt< fiTLT t , jE* 
tcK^tb-f 5. got, t^y7i/$/^ 

[0 0 6 7] H^/H|(Ot/^ff^<LT 

ffi* try bUk^HU^^H 0 £ -t 

[0 0 6 8] S3l:, H i^/u«o-fc/u«ffifc:J:5 try 
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[0069] *ixi4js2oi«ict5iit, m&m 
a*T-£5 0 y^y [hiss^«co/-<7 >^^#itbr, i^-r 

[0 0 7 0]S4lC, ^^fcHLXI^#^^^P#{C, 

[0 0 7 1 ] fgKDtTy b&tt&mWlZtlZt 

-eow^ia«*n^*2^ try husm^y ^ 

tot, y7i/y^t>f^/i/Sr*<«ii^ 

20 [.0 0 7 2] B8tt, Sf-SUOiy 4 V'iryPD R AM^)« 
^^tit^So HKOfllW, !7-KK7^^WD 

Yfy h«gM^^rtU-en««g$tb, fBtt^— 

13, 1 y h (DEtBf*-^ Srffiif-^ LT 1 
^■y ■ir/M£!E»-*-£r tli^i:r-*)SA^ ^(7)^(^7- 
K K7^^WD^l*f(Z)7- KiBtWIIibr, 13#<7>p< 

r, K F7^/«J;6n- 7 ? 1? *Ws*feXte. o 

[0 0 7 3 ] BP*?, H8=f, !7— K K7^^WD^1^ 
^J-MCIO, /MCIO, ^t^MCll, MCll&*:tl*:1nfpl&?{Ztr y 

^^nbotfy hitfcjtj-Sr^uriiE^^y-fe/^Mcio, 

y-fe/uStS-^K^ffiUtt:, ty7 7V7'S/AU S/A0(cJ: t) 
Itfflif-^^fiFtS 1 *tcop< * y */u«:atR Lft 

[0 0 7 4 ] mS<DmX\t, ^^ffiL0$^fciiS^^^ 

r, t^7 i/>f ^ !i t/K7)iEi*f It 5 - J: 

19, 1*T0>!7- K«^|gSflLfc^^, %\<DtTy hiSS^f 

ico^«Wx-^^S5^ttj$tt, *2«>iry Hdw^ffl. 
5^7 fcn*fc, -*o^v^r^^S¥(7)^^Stt<t:-r5ci: 
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[0 0 7 5 ] H8fc«*H*:SiJOStJK«0»-g-Ct>. V 

[0 0 7 6 ] J£X_L, ±IB^K*<0 
[0 0 7 7 ] 

7V^^ • l So* *r ]) -fer/u*r*Jffl Ufeir 

[0 0 7 8 ] 1 My ^«:lH«-t-S^^, 1 2*0 

[mi] ^^ito^^^ijfc^ij-^y^y ini^(7>«^gir* 
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^>5o 

[13 2] *«»^HIWl:*5rt 5 y ^ yt^D R AMO 

' [@3] ^^-yir/u^wy-^i#tt^^-rafF^^iaT- 

[04] #3&fe<Z>^te#Jfc:*3 5 B'JCO y *f ViryUD R A 

[h 5 ] 7fcmm<nmmm\z3s\-i z>w\zm<ny * >±^d 

So • 

[0 7] HlO^>f V-fe/UDRAM(Z>#jBBigiKH"C*> 

[HI 8] Sf-S'J^^-f >-ir/l^DR AMOM^/Ttit 

[19] ft*ODRAMO«Slf*)$, 

[flF^ot&K] 

MC ^^E-LHr/U 
MC, /MC l^f^^^-y ir/u 

20 WL !7— KS8 

WLxxOO, WLxxOt, WLxyOO, WLxyOl 
WLxxlO, WLxxll 
BL, /BL f y h Ift^l- 
BL0, /BLO IB 1 (75 fc* y V f&tt 

BL1,/BL1 %$2<D My h*fUtf 

SA -fci^rv^llltt 

pr >^i; ^®ss 



EQO 



ISOO 



WL0 WL1 WL2 |WL3 WL4 WLS 



S/AO 



NT 



• • Ofln "^ffi 00 Oi-f^J Ofl-. j-i BL0-/ # • PRl " 

^ = - I MC20 ^« * I /BLO-v V S 



j/BLO- 




BLTJ 



/BLTI 



MCA 
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[13] 

(A) ventional ORAM Retention Read/Restore 




4#K§ 2001-143463 



[04] 

(A) Conventional DRAM Read/Restore 




(B) Twin Cell DRAM Read/Restore 
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[05] 

(A) Conventional DRAM Read/Restore 
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(72) »W* feS ^B3 

#?S?JllltJil*SfffT c flBKJb/hffltf 4TS 1# 



»<S?JI|»JI|«SrtT«figK±/hffl t t 1 4Tg 1# 
1 * tt±ii«^tfcP k 9 



